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of diverted ponds based on two perennial streams, which serve as potable water sources for the
riparian communities in the area. Water samples were taken from the two streams and from the fish
ponds. Six sampling stations were established, three (stations 1, 2, and 3) in the stream course and
three (stations 4, 5 and 6) randomly selected in the production ponds. Sampling was carried out tOI 12
months (March 2007 - February 2008) covenng both dry season (November - April) and wet season
(May - October). Stations 1 and 2 were located in the main stream, one above the point of sand
dredging. and the other downstream from the effluent source, while station 3 was located in the
tributary stream, just above the confluence area.
(7°45'£ and 8°00'1:::; 4°SO'N and S"OO'N) in the eastern section of the Niger Delta. The farm is a series
.:\1ATERIALS AJ.'1D.:\fETfiODS
Little Stream Farms is located in Ibesikpo Asutan Local Government Area of Akwa Thorn State
INTRODllCTION
The current spate of global food crisis due to climate change, coupled with the continued declining
fish stocks in natural waters from overfishing calls for intensified effort in fish production through
aquaculture, towards meeting the demands of food security. The development of a good crop of
phytoplankton (which is the primary producers) IS central to the proper management of the pond.
Phytoplankton productivity IS inadvertently tied to the environmental factors (physico-chen1lcal
parameters) of the pond (Fzenwa et al., 1994). Light, temperature, dissolved oxygen nutrient
availability, grazing pressure, pollutants and even biological factors of Intra and inter-specific
competition (Wootton, 1992) all influence the phytoplankton community structure and distribution in
the pond. Knowledge of this vital component of the pond ecosystem is paramount in fish pond
management towards successful production. Little Stream Farm is a fish farm situated adjacent to a
perennial stream near Uyo, in Akwa Thorn State. The stream, which IS the source of drinking water for
the rural community there, constitutes the main source of water supply for the fish farm. Over the
past two years however, sand dredging activates have been carried out upstream from the farm. This
activity has rendered the water highly turbid, negatively impacting phytoplankton productivity and
causing untold hazards for the fish farm operations. Tills study has been carried out to evaluate the
status of phytoplankton communities within the fish pond compared to those of the stream. vis-a-vis
the water quality parameters .
..
ABSTRACT .r
Comparative primary production in Little Stream Fanus, near Uyo was investigated in relation to
physico-chemical parameters of the adjacent perennial stream and the fish ponds. Except for
temperature, which showed the same values [or both stations, physico-chemical variables generally
showed significant difference (p<O.05) between the pond water and the adjacent stream. Values of
sihcates. Turbidity (NTU), Secchi Disc Transparency and Total Suspended Solids (TSS) exhibited
sigmficantly variable trends (p<0.05), especially in the stream water, in response to the commercial
sand dredging activities upstream from the farm location. Lowest value of stream transparency (O.lM)
recorded was during the peak of the sand dredging, whereas the stream water showed absolute
transparency in the absence of the dredging. The water quality parameters also exhibited a general
trend of significant seasonal variation (P<O.05). Five phytoplankton families: Bacillariophyceae,
Chlorophyceae, Cyanobacteria. Euglenophyceae and Dinophyceae occurred in the ponds, while three
families. Bacillariophyceae. Chlorophyceae and Cyanobacteria occurred In the stream
Bacillariophyceae showed the highest relative abundance in both stations A and B.
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RESULTS
Results of physico-chemical parameters are shown in tables 1 and in ligures la to f. Water
temperature ranged from 2TC to 32.6°C. Water depth was more or less uniform in the ponds whereas
depth of the stream course showed a high degree of variability. Stream water depth reduced
progressively downstream, and throughout the sarnplmg period. There was highly significant variation
m stream water depth (p<0.05) between the start and end of the sampling. pH ranged from 6.0 and 7.2
for both locations. Higher values were recorded in stations 4 to 6 wlule the stream course recorded
lower values. The dry season pH values were significantly higher (P<0.05) than the wei season values
In both sampling locatiuns (Fig.I a to t). Values were generally higher in the ponds than m Thestream
course. Mean water depth was 0.SR:\'1 in the stream, while mean depth in the ponds ranged from 0.47
to O.SOM.Conduclivity values were generally low, ranging from 14 to 73mScm-' ill the ponds. willie
values In the stream ranged from 18 to 37mScm '.
Total suspended Solids ranged from lBmgl." to 2.9mgL·' in the ponds while the ISS ranged
liom 3.8 :0 5.XmgL I along the stream course. Turbidity ranged from 1R<JNTU to 1235~TUI highest
values wcr e observed 1!1 the stream during peak periods of sand dredging. Silicate ranged from
11.6mgL-' to 22.511lgL 'in the stream course while pond silicate ..alues ranged from 0.01 to ~.4mgL
'throughout the sampling period. Highest values were observed in the stream during peak periods of
dredging. A highly significant difference (p<O.Ol) was observed between sihcate concentrations in the
stream and the ponds. Nitrates and phosphates generally showed higher values in the ponds than 111 the
stream. Highest values of Ammonium Nitrogen and BODs (4.6mgL·1and 6.83mgL ') respectively.
were observed in the pond bottom waters.
Water samples were collected once a month from the stations using a HYDROBIOS
NAl\SE~ type water sampler of 2 litre capacity. Samples for physico-chemical parameters were kept
separately 111 1.5 litre polyethylene bottles and labelled accordingly. For quantitative phytoplankton
analysis whole samples were collected using the water sampler. while trawl samples for qualitative
analysis were collected using a standard plankton net, which is a conical tow net (''lo. 20) of mesh
size 76JLm made of silk bolting cloth, attached to a slow moving boat. Planktcrs filtered from each
catch were washed into 1.5 litre polyethylene bottles and fixed immediately with Lugols solution.
Samples for Biochemical Oxygen Demand (BODs) were collected ill BOD bottles. scaled and later
kept 111 the incubator for 5 days at 20'e. All samples were kept in insulated Ice boxes at 4·C while 111
the field and during transportation to the laboratory.
Air and water temperature CC), pH, turbidity (NTU), dissolved oxygen (Mg/L) and
conductivity (rrrScm'") were measured in situ using a Horiba water checker, model U-lO. Secchi disc
transparency was measured using a Sccchi Disc, while salinity was measured using a Salinometer.
BODs was determined by obtaining the difference in oxygen levels before and after incubation of
water samples (sealed 111 air-tight containers) at 20·C fur 5 days (APHA 1985). The oxygen levels
(mg!L) were obtained by in situ readings using a Iloriba water checker. Silicate was determined by
the silico-molybdate blue method (Parsons et al ..1984). Nitrate Nitrogen (1\03-Nmg/L) was
determined by the Brucine Colorimetric Method (APHA 1985). Ihe samples were compared with a
blank Lovibo Comparator disc after the necessary reagents had been added, and the readings taken as .
~03mg!I .. Ammonium Nitrogen (NH4-Nmg/L) was determined by the Nesslerization Colorimetric
Method (API-lA. InS). A visual comparison was made of colours produced In the samples with
am 1110111a standards. Phosphorus (Po/-rng/L) was determined using the Vanadomolybdophosphonc
.vcrd Colorimetric Method (APITA I ')X5). The absorbance of the sample versus blank was measured
at 4S0JLm and the amount of phosphate calculated. Total Suspended Solids (TSS) was determined by
filtering the sample through a glass fibre filter paper tAPHJ\ 1985), and the residue on the filter dried
to CI constant weight at 103-105"C'. The increase in weight of the filter paper was regard cd as rss.
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A total of five phytoplankton families Bacillariophyceae, Chlorophyceae, Cyanobacteria,
Euglenophyceae and Dinophyecac were identified (table 1).Of these, all five families were identified
in the fish ponds (fig.2b), while three families (Bacillariophyceae, Chlorophyceae and Cyanobacteria)
were identified in the stream course (fig.2a). In both sampling locations, Bacillariophyccac showed
the highest abundance and species diversity with lSspecies, followed by Chlorophyceae with 11
species. Cyanobacteria, Euglenopbyccac and Dinopbyceae had 3species, 2 species and 2species
respectively (Table 3; fig.3a, 3b).
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DISCUSSION
The general trend of variation in values of physico-chemical parameters between the ponds and the
stream course could be due to sand dredging activities in the stream as well as the fish pond
management practices. The significantly higher values (p<0.05) of silicates, turbidity, total suspended
solids and conductivity can be attributed to the commercial sand dredging activities in the stream.
upstream from the (ish pond area. The high turbidity (12351\"TU)in the stream during peak periods of'
sand dredging could lead to severe problems of clogging of eggs and larvae in the hatchery and
breeding ponds, as this is the only source of water supply for the farm, This could lead to heavy
mortalities and low productivity levels in the farm.
Influence of environmental factors on hatchability of fish eggs and larval survival has been
demonstrated by Onuoha and Nwadukwe (1987), Nwadukwe (1995) and Oladosu et (1/ (1999). The
low Sccchi depth (0.1M) especially during peak dredging periods could hamper photosynthetic
activity and hence primary production. Dokulil (1994) reported that high concentrations of abiogenic
turbidity could light-limit phytoplankton photosynthesis and thereby restrict biomass development.
Wetzel (2001) also established an inverse relationship between Secchi Disc transparency and primary
productivity. High downstream values of Dissolved Organic Matter to Particulate Organic matter
(DOM: POM) ratio of both allochthonous and autochthonous origin (Akpan and Anadu (1991) also
contribute to low transparency. Akpan (2005) stated that DOM is a strong complexing agent for
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metals such as Ln. Fe, Cu. AI and l1g and as such high inputs could be implicated in toxicity. The
higher values of Ammonium Nitrogen in the ponds could be attributed to waste leeds, manure,
morgamc fertilizers and fish droppings in the ponds, whereas the stream water was relatively clean
except during sand dredging periods.
Fish production through aquaculture is the most foreseeable solution towards alleviation of
protein deficiency problems and enhancing general food security. Little Stream Farms has the
potential to contribute immensely to the achievement of this overall goal, given the existing abundant
resources of good water supply and high primary productivity. This potential could be greatly
hampered by the current spate of anthropogenic perturbations of the very source of water upon which
the farm is predicated. Government intervention through the machinery of the Ministry Environment
IS needed urgently to put a stop to the sand dredging activities that are grossly hazardous to the
operations of Little Stream Farms. Barring the present environmental set backs, Little Stream farms
could potentially contribute significantly to increased fish production through aquaculture.
